As a preliminary work for investigating the workabili ty of alumina green sheet, mechanical properties of green sheet such as fracture stress, Young's modulus, elongational viscosity, and strain to fracture were in vestigated. A homogeneous alumina slurry prepared by ball milling was tapecast through the gate opening of 1mm and at a carrier speed of 30cm/min to obtain green sheet. The results are summarized as follows: The mechanical properties of the green sheet increased with increasing amount of added organics, but depend ed little on the degree of polymerization of PVB for the same level of PVB addition. The green sheet exhibits the optimum flexibility at a binder to plasticizer ratio from 1 to 1.5.
Introduction
Ceramic sheets produced by tape casting have been used as a substrate for IC or LSI, and other elec tronic devices requiring high reliability.1)-4) The fluidity of the slurry and the particle packing in the green sheet were investigated with the added organ ics in the previous papers.5)-7) It is important to exa mine the mechanical properties of green sheet, since they are related to the workability such as punching, cutting and lamination. The mechanical properties of green sheet may depend largely on the added or ganics, e.g. the binder to plasticizes ratio, degree of polymerization of PVB, and added organic amount. In the present paper, the mechanical properties were investigated on the green sheets prepared by a doc tor blade method. The properties studied include fracture stress, strain to fracture, Young's modulus, and elongational viscosity.
Experiment
The experimental procedure is shown in Fig. 1 . The homogeneous slurry was prepared by ball mill ing the mixture of alumina powder, organics (bind er, plasticizer, and dispersant), and solvent in a poly ethylene jar (alumina ball; 10mm in diameter The results are shown in Fig . 4 . The volume fraction of alumina particles was almost constant. The volume fraction of added organics increased, and the pore decreased with increasing added organics in the green sheet. The added organics simply fill the void space among the packed particles without changing the distance of particles8),9) as the total amount of or ganics increased from 6.5 to 12.5wt%.
The stress and the strain of fracture of the green sheet are shown in Fig. 5 as a function of the total amount of added organics. With increasing amount of added organics, the stress and the strain of frac ture increased from 2.68 to 5.25MPa, and from 10.0 der to plasticizer ratio of 1-1.5 is expected to have the optimum flexibility. 3.3 Degree of polymerization of PVB The effect of the degree of polymerization of PVB on mechanical properties of the green sheet were ex amined with four kinds of PVB (degree of polymeri zation of PVB; 630, 700, 800, and 1000). The total amount of organics was kept at 8.5wt% in all case7) (see in Table 2 ). With the same weight of added PVB, the mechanical properties of the green sheet varied as shown in Figs. 10 and 11 . Except for the specimen with the degree of polymerization of 800, they do not change significantly with the degree of polymerization.
The amounts of monomeric unit in PVB found were almost the same except for the degree of poly merization of 800 as summarized in Table. 1. Clear ly, the mechanical properties of the green sheet de pend little on the degree of polymerization; the same amounts of monomeric unit are contained in PVB with the same weight.
Summary
The mechanical properties of the green sheet pre pared by a doctor blade method were investigated, such as fracture stress, Young's modulus, elongation al viscosity, and strain to fracture. The mechanical properties of green sheet depend largely on the ad ded organics. The results on the green sheets are summarized as follows:
(1) The mechanical properties of the green sheet increase with increasing total amount of added organics.
(2) The green sheet has low strength and brittle ness less than 1 of the binder to plasticizer ratio, and has high strength and stiffness greater than 1.5. The green sheet exhibits the optimum flexibility at the binder to plasticizer ratio of 1-1.5.
(3) The mechanical properties of the green sheet depend little on the degree of polymerization of PVB by adding the same weight. Nagoya Institute of Technology for measuring the molecular weight of PVB by the GPC method, and appreciate Nippon Keikin zoku Co., Ltd. and Denki Kagaku Kogyo K. K. for providing ex perimental reagents. 
